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General:
3-Aminoisobutyric acid and LiAlH4 were obtained from (Acros, Belgium). TLC was carried out on precoated Kieselgel 60 F254 plates (Merck, Germany), systems for elution are indicated in the text. Compounds on TLC plates were visualized with a UV lamp (Cole Parmer 9815), using color reaction with ninhydrin, or with iodine. Bromophenol blue was used to develop Boc-derivatives.
Proton ( 1 H) and carbon ( 13 C) NMR spectra were recorded on a Bruker Avance III (300.13 MHz for 1 H; 75.43 MHz for 13 C) using CDCl3 as solvent. Chemical shifts are given in parts per million (ppm) (δ relative residual to solvent peak for 1 H and 13 C). The letter "J" indicates normal 3 JHH couplings, if not specified. Melting points (mp) were determined in open glass capillaries on a Mel-Temp 3.0 (Laboratory Devices Inc.) and are uncorrected. High resolution mass spectra (HR MS) were measured on a Bruker micrOTOF II instrument using electrospray ionization (ESI). The measurements were done in a positive ion mode (interface capillary voltage -4500 V); mass range from m/z 50 to m/z 3000; external or internal calibration was done with ESI Tuning Mix, Agilent. A syringe injection was used for solutions in acetonitrile (flow rate 5 µL/min). Nitrogen was applied as a dry gas; interface temperature was set at 180ºC.
Synthesis of 3-amino-2-methyl-propanol-1
a Reagents and conditions: (a) EtOH, SOCl2, -30°C → Δ. (b) LiAlH4, THF, Δ.
Ethyl 3-aminoisobutyrate. To a cooled (-40 C) suspension of 3-aminoisobutyric acid (10.8 g, 104 mmol) in dry EtOH (150 mL) SOCl2 (20 mL) was added dropwise during 1 h at -40 C. The reaction was allowed to warm to room temperature, stirred at 20 C for 2 h, then refluxed for 1.5 h and concentrated in vacuo. To the residue 1 M NaHCO3 (40 mL) was added, water phase was extracted with DCM (5 х 25 mL), combined DCM extracts were washed with brine (20 mL) and dried (Na2SO4). The solvent was removed in vacuo and the residue was distilled to give ethyl 3aminoisobutyrate (11.6 g, 85%), bp 67-68 С/14 Torr, nD 20 1.4272, Rf 0.80 (dioxane : 25%NH4OH, S3 8:2). 1 Н NMR (300.13 MHz, CDCl3): δ = 4.14 (q, J = 7.1 Hz, 2H, OCH2), 2.90 (dd, 2 J(H,H) = 12.9, J = 5.1 Hz, 1H, H2NCH2), 2.77 (dd, 2 J(H,H) = 12.9, J = 7.8 Hz, 1H, H2NCH2), 2.52-2.45 (m, 1H, CH), 1.25 (br s, 2H, H2N), 1.25 (t, J = 7.1 Hz, 3H, OCH2CH3), 1.14 (d, J = 7.1 Hz, 3H, CHCH3).
3-Amino-2-methylpropanol-1 (7)
. A solution of ethyl 3-aminoisobutyrate (10.2 g, 78 mmol) in dry THF (70 mL) was added dropwise to the slightly boiling suspension of LiAlH4 (8.0 g, 210 mmol) in dry THF (150 mL) with stirring. The reaction mixture was refluxed with stirring for 3 h, cooled and quenched adding subsequently Н2О (11.4 mL), 20% NaOH (10.6 mL), Н2О (29 mL), and 40% NaOH (34.2 mL). The organic layer was separated and the solids were extracted with THF (4 x 40 mL). The combined organics were concentrated in vacuo, the residue was dissolved in DCM (80 mL), washed with brine (15 mL) and dried (K2CO3). The solvent was removed in vacuo and the residue was distilled to give 7 (5.4 g, 77%), bp 98.5-100 °C/20 Torr, nD 25 1.4568, Rf 0.36 67, 136.67, 128.61, 128.23, 128.15, 66.98, 64.89, 43.61, 36.17, 14.43 30, 136.54, 128.59, 128.21, 128.18, 66.89, 65.43, 39.15, 38.09, 23.46 50, 136.85, 128.58, 128.16, 128.11, 66.44, 46.31, 45.53, 36.38, 15.83 N 1 -(Benzyloxycarbonyl)-1,3-diaminobutane (14) . Rf 0.27 (dioxane : 25% NH4OH, 9:1). 1 Н NMR (300.13 MHz, CDCl3): δ = 7.38-7.27 (m, 5H, Ph), 5.47 (br s, 1Н, NH), 5.08 (s, 2Н, CH2Ph), 3.42-S5 3.29 (m, 1H, NHCH2), 3.28-3.17 (m, 1H, NHCH2), 3.04-2.91 (m, 1H, CH), 1.69-1.52 (m, 3Н, NHCH2CH2 + NH2), 1.50-1.37 (m, 1Н, NHCH2CH2), 1.10 (d, J = 6.3 Hz, 3H, CH3). 13 С NMR (75.43 MHz, CDCl3): δ = 156.59, 136.76, 128.56, 128.15, 128.11, 66.48, 45.43, 39.05, 29.76, 24.71 N 1 -(Benzyloxycarbonyl)-N 3 -(o-nitrophenylsulfonyl)-1,3-diamino-2-methylpropane (15) . 20, 148.19, 136.53, 133.49, 132.77, 130.92, 128.62, 128.26 (2С), 125.37, 66.88, 46.33, 43.51, 34.60,15.33 N 1 ,N 12 -Bis-(benzyloxycarbonyl)-1,12-diamino-3,10-dimethyl-4,9-diazaoctane (18 43, 136.93, 128.44, 127.93 (2С), 66.36, 52.13, 46.86, 38.96, 35.74, 28.27, 20.40 2,11-Dimethyl-4,9-diazadodecane-1,12-dinitrile (21) 3,10-Dimethyl-4,9-diazadodecane-1,12-dinitrile (22) . Rf 0.54 (95:5 dioxane : 25% NH4OH N 4 ,N 9 -Bis-(tert-butyloxycarbonyl)-2,11-dimethyl-4,9-diazadodecane-1,12-dinitrile (23) . 71, 136.83, 128.63, 128.19 (2C), 66.71, 62.71, 49.80, 46.79, 39.16, 32.47, 29.85, 28.61 
